US005819101A

United States Patent [ (1] Patent Number: 5,819,101
Peleg et al. 451 Date of Patent: Oct. 6, 1998
[54] METHOD FOR PACKING A PLURALITY OF OTHER PUBLICATIONS

[75]

[62]

—_— — —
L b
(O RN N R
[t s B}

[56]

PACKED DATA ELEMENTS IN RESPONSE

TO A PACK INSTRUCTION

J. Shipnes, Graphics Processing with the 88110 RISC Micro-

processor, IEEE (1992), pp. 169-174.

Inventors: Alexander Peleg; Yaakov Yaari, both Errata to MC88110 Second Generation RISC Microproces-
of Haifa, Isracl; Millind Mittal, South sor User’s Manual, Motorola, Inc. (1992), pp. 1-11.
San Francisco; Larry M. Mennemeier, MC88110 Programmer’s Reference Guide, Motorola, Inc.
Boulder Creek, both of Calif.; Benny (1992), pp. 1-4.
Eitan, Haifa, Israel i860™Microprocessor Family Programmer’s Reference
Manual, Intel Corporation (1992), Ch. 1, 3, 8, 12.
Assignee: Intel Corporation, Santa Clara, Calif. R.B. Lee, Accelerating Multimedia With Enhanced Micro-
processors, IEEE Micro (Apr. 1995), pp. 22-32.
Appl. No.: 897,283 MC88110 Second Generation RISC Microprocessor User’s
Manual, Motorola, Inc. (1991).
Filed: Jul. 21, 1997 TMS320C2x User’s Guide, Texas Instruments (1993) pp.
3-2 through 3-11; 3-28 through 3-34; 4-1 through 4-22;
Related U.S. Application Data 4-41; 4-103; 4-199 through 4-120; 4-122; 4-150 trough
4-151.
Diion of ez Mo, 7068, 6 15,107, bk 81 G, New PA-RISC Procesor Decodes MPEG
which is a continuation of Ser. No. 349,047, Dec. 2, 1994, Video, Microprocessor Report (Jan. 1994), pp. 16, 17.
abandoned.
(List continued on next page.)
Int. CLE o GO6F 9/30
US. CL .o 395/800.22; 395/562; 395/564  Primary Examiner—Kenneth S. Kim
Field of Search ............ooo.... 305/562, 564, Attorney, Agent, o Firm—Blakely, Sokolof, Taylor &
39580022  Z4lman
[57] ABSTRACT
References Cited A method for manipulating packed data in a computer
system. The method includes the steps of decoding a Single
U.S. PATENT DOCUMENTS Instruction Multiple Data (SIMD) pack instruction. The
instruction identifies a first and second packed data respec-
3,711,692 1/1973 Batcher ...o.ovveveevveveeveerenne. 364/71500 vy including a first plurality of data clements and a
3,723,715 3/1973 Chen el al. oo 364/786.04 second plurality of data elements. Each data element con-
4,161,784  7/1979 Cushing et al. . 364/748.18 . . . .
4303468 T/1983 NEW voosooooesosooososooso 364/749 sists of a separate multlp}e bit data field, wherein each data
4,418,383 11/1983 Doyle et al. . 395307 element in the first plurality of data elements corresponds to
4,498,177 2/1985 LAISON ovvvermeereerreeeeeeesrrsmnsnees 371/52 a data element in the second plurality of data elements in a
4,707,800 11/1987 Montrone et al. ..cccocovvevervnnne. 364/788 respective position. The method further includes the step of
4,771,379 9/1988 Ando et al. .....coccvvuvinnnnne 395/800.42 simultaneously copying, in response to the pack instruction,
4,989,168  1/1991 Kuroda et al. ..oocouveuinennee 364/715.09 a part of each data element in the first plurality of data
5,095,457 3/1992 JEONE oot 364/758 elements and a part of each corresponding data element in
5,187,679 2/1993 Vassiliadis et al. - 364/786.01 the second plurality of data elements into a third packed data
3,423,010 = 6/1995 MIZUKAMI .oooovvs v 341/60 as a plurality of separate result data elements.
5,504,437 1/1997 O'MalleY woooomeeverererreeererrsene 341/67
5,625,374  4/1997 Turkowski .....ccoceevvveinrinrennnne 345/113
5,680,161 10/1997 Lehman et al. . 16 Claims, 17 Drawing Sheets

- v
DECODE CONTROL SIGNAL.
01
ACCESS DATE AT SRC1 & SROZ
702
ENABLE FUNCTIONAL UNIT WITH
PAC)

K OPERATION (SIZE,
‘SATURATION, SIGNED)

DOUBLEWORD

RESULT(7.0] = SOURCE1I7:0]
OR SATURATE

RESULTI15:8] = SOURCEN[23:16]
‘OR SATURATE

RESULT[23:16] = SOURCE1[39:32]

ORSATURATE RESULT[16:0] = SOURCE1[15:0]
RESULT[31:24] = SOURCE1(83:56] OR SATURATE

‘OF SATURATE RESULT(31:16] = SOURCET[47:32)

RESULTE,33] SOURCE2(7) e

OR SATURATE RESULT[37:32) = SOURCE2[15:0]
RESULTIA7:40] = SOURCE2(23:15] OR SATURATE

o

RESULTEA8) = SOURCER7
RESULTIss48) - SOURCEA(89:32 i
S

RESULTIE:55] = SOURCE2[63:55]
OR SATURATE

e a
I 1

v

‘STORE RESULT AT DEST
720
stop



